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(54) LOGICAL BLOCK FOR MIXTURE OF LOW THRESHOLD VOLTAGE MOSFET DEVICE USED FOR 
DESIGN OF VLSI OF DEEP SUBMICRON FORM AND NORMAL THRESHOLD VOLTAGE MOSFET DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To increase the processing 
speed without increasing the standby electric 
power by placing at least a normal threshold 
voltage(Vt) device consisting of the mixture of a 
low Vt device and a normal Vt device and 
functioning as a large resistor to reduce 
leakage current at a position set between 
the ground. 

SOLUTION: The parallel PFET (P-channe I field-effect 
transistors) 23 and 24 are connected to the inputs 
A and B and also connected in common to the drain 
of an NFET (N-channe I field effect transistor) 22, 
i.e., a low Vt device which increases the 
processing speed. The low Vt device is connected 
to a point near an output node 25 and must be 
adversely and properly biased in its OFF state. 
Then an NFET 21 of normal Vt is connected between 
Vdd and the ground in order to reduce the leakage 
current. In such a constitution, the processing 

speed is increased by about 5% by increasing the leakage current by 20%. 
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ftV\. 

[0 0 4 7] -tfiByi. 5 : i&Vx'r^J 
n. *7W:r&'r?m'<'( T*£7Wtftltntfftfeft^. 
[0 0 4 8] • ^^2 : SSI : 

.&BIJ2. i : [sm^^^-f:/**. RfH#*<Rj£byt 
> J: 9 t>*# < fttf ntf ft feftv*. 

[0 0 4 9] -JAM 2. 2 : ®2&Offiil,mifttf<, Rtf* 
*<R5£L*:iB;h,«iftJ: $ V>ft< fttfJxtfftfcft^. 
[0 0 5 0] -«BJ2. 3 (ft*) : hM»4rJ£J* 

hMft^PfiSJ: 0 t>'h£ < ftltniiftfeftt^. a^hBB 
teffi, itft. ian^St. «9o1KIK£*iJ:tf»V 

5. 

[0 0 5 1 ] •*fliJ2. 4;*«rtWil-yhHJlS:ff 
6. »««I4HW* n^o-fe ^(DRM-Ttt. *»y 

bte&<ombfrtzmiRn* -*9 y?&i±t*-x? y? 

/ ( (MixttKttflUp) y + u hHft) ) 

fflhlffi ^ ^ ^ h S»^r*ffit 5 ^ 7 ^ S 
H^ttW-CfcScfclcBSdtt/nv^ v = 0 , tj = 0£ 

=»3fc, »J*«FfBA*feBr«^5(l*i*niI«:5li^t>oi: L*C 

[0 0 5 2] • ^3 : : 

• /h£ftBK*Ctt, ^"ry^fX b**r y^ZirmZ-t^ 
T<nmf&&. *Vy hH*«>**«l-J:or*Blo*j« 
J: SKif* * i"— b Lft#*ttfft feftv*. 

[0 0 5 3] - £*?J6-r*^t3&&t*tt, toi 5ftffl 
jHMft*'5 ~ — v' a vjcriB#(Hl)&^^t>-r^5. 
<D&t*2"-Nli—M2(D£ 0 {CtfiJO U C^T, Nttls] 

[0 0 5 4] tt»*>*»K#*tt > tomt-fT fe*MH U 

< ft5**c^Jx^Ho^ i; TiX/is • /<*tr4tiMr#"S 
[0055] a biz, vv<o^oiaiM»tt*:«fflur. 

ft. Hi 0K»LfcJ:5ft»*ttftn*-Ctt, 

^SOfc5«/«0*^2 N/2 -Mi-M2^«'>i-5* - 



(8) WH^l 1 -1 7 5 2 2 
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^^Sr^rOJ: 5ft<fiv t ^/u— 7\z-rz. *<o£?t£JE 
5ft:£&v t ^-:/*c£;h,S. £<blc* RtJItt 
V t f ^ • ^ n ^ ^ «rl£«t5r ^ 5. ®& 

7(7 [0 0 5 6 ] l*^Si&®0;fc£«/#CD#tt:, «-ClftW 

^0O^<^;*£{&Vtl-X«LTttftfc 
ftv\ z<n^miz*>V z>mrtL<D9fcli* *^~^ttNfc:« 

aA#»ft»«**J»"artB-Cftt^i:#lc, R^o^JW^ 

-5. 

[00 5 7 ] -;*?yT/4 :Mj£fttt«*ftb*LS±'C 
[0 0 5 8] 01 ±1B^T/U^y XA(D7p- 

1 3 0 2IC*5^T, «JJWYb 

7x* J ***:&f8.is*£Z>tL#>\Zs mm*?* y? l 3 0 3 ic 

-tr^hi, Wi^^cj jy^ i 3 o 4 tc^LfcJ; 5 -tix* 
40 *y? l 3 o su::*^^;* h#^fr£*l, 

Sa^UftVN»^li % ^n-fe^ • /u-^li, Ib^ny^ 
1 304^JKO, t 1 ^ h-r*#o«|#£r«fc$Ri-*. 
- flt^«fl9fca*i-6»-&tt, fctW^fl^l 3 0 6 

ft**tM£3tLS. -tt«, j/^ 1 3 0 71C^3V>T, 

^ 1 3 0 4lwJ5?t?, h + Slk(0«rti;4r<ft?l|-r5, * 



(9) 



4#M*Pl 1 -1 7 5 2 2 
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Ic, j;M 3 0 8 i^fco tS(/7 ^ -fc* 2Jx 

T'ttlMl^n 5/^ l 3 0 4 , fx h-r**0*/# 

[0 0 5 9] ^yf^^y • *<r>mk\z. 

j/ ^ r ffl oa^ v t mm? v t <n&m w w i- 

lOO^^SH** DATA INPUTffl(OiEfflVt 
*f*4 CLOCK I NPUTffiOiVtf^'f^ 

[0 0 6 0] *$&9J*>3&2 0j!&ia£ Lt, f-f-r^y? 
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* fcffi t> flTffl U ft ^ C £ S . 
[00 6 1 ] *^^<D«^lwJ;Sa^V t !ft31'/-/^ 

IE«V t MOS FETS:CLOCKAA/i»l- 

01 4l£;^Lfc#)l*. CARRY^^IhIKT 1 ^ 

[*4] 



torn f «s o 


if mum 


native a? 


(CARRY) 


( trnf*) 


(n A) 


ii: v 


•1 8 


0. A 


n ft v ■ 


4 fi 


0 . r> 7 


ttv . 


•I 4 


2 . 0 



[0 0 6 2] *n 5/^ A^i-ftffl^ttSjE^Vt^-f 
Vdd£^-;*OFflT*£ftJ&#ti Lt«<. f£V 

ft £ » t> 3 4fr*£w^£&;?H-. 015 40 

[0063] fJ-TKy? [aIK<7>*a{k/u— *-^HU 

ftttntfft feft^r^Elfl-tt, ffli£<a<>oi:3S{HLT^ 
S. 7t • ^-^*>0, * • ^ 

^^^B:V t ^^m^#5^5ft7 f ^-Y^ • ^ 
/^-/tLtftU^^S. 0 1 44r£fia**Utv\ 
[0 0 6 4] m#)*'C7tn&)*<(7<nwijj\z*i^x % so 



<rr*M*. ^^io^^— ^Srfflsw-t-s/fJt'cft 

Sr^fcftv>J:5^-r5 7t^^, lE^Vt^^^^^C 
HALO^Vtf^^lCftA^ixS, Ml^-y 

^ < ttt^^-tft 5 ^ ^IS^fc 5, COX 

[0 0 6 5] 0l6d>b0l9IC*3^r, 2A*NAN 
D^-h, 20W7>fy#ttt«2A*NANDy- 
AO I ©S^t/ 2 0<D 37 * >^4r<»^.fcAO I 13 
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E T#iS t <SV t P F E TfllSclCXWNJB ± XWP fl* 

5. t-f7-0«(Euler graph tec 
hni'que) 4rflJfflLT, R O X £>«C&ft/MK fc-f* 

WPCliffiffl LT, i/^OXWNi:XWN^^ft/Mbt 

5. i/r w xwn t x wp w»^i8:/M:t S ^ t II * 

[0 0 6 6] ££#>£LT, *««^MIcMLr£(T 
[0 0 6 7] (D ^ttim^^^^^^Jt^^-fr-f^ 

«i-afc»fc»'<*r*s*ts, ±ia (i) ^laaoffi 

(MOSFETs) JblK (3) tCfSlfcO 

<£ L # v>fitaffiv f /<W A t JEM L # v *UM&7'<<{ * «r 

(6) M05*>Wlo^NAND^htft5, JilS 
(5) {cB5«<^{g;U^^{Gl«m7 f ^^^^iEffi.b#^flfi[ 

(7) @^^5t)0 10^NORy-hT?*>5, -HE 
(5) ^I5«(Oteb#VN{[i«JE^/^^i:jE«b*V>{a[ 

(8) @^(OH^1^AND-OR-1NVERT 
!*3®^p ?r*>5> JilB (6) lc!2tt<o{ft Li*vMiff#; 

(9) @»&(05*)^l^OR-AND-INVERT 

Hiyp$/^^i)5, Jbia (5) KJ2«0(£L*</Mitt« 

(10) 0te<75?*><7>ioa^£S[a8*C*>*, ±ia 

(5) i^K^^ffiu^^fflaffx^^^^iE^b^^fia 



#M*Pl 1-1 7 5 2 2 

18 

(11) ls]SSo5fe^lodWyP^^U'^-^lsj^-c* > 

(12) . faa^^^oiiissd^^^^ 5/^(ei*&T^5, 

i t> l 00 jE#I L# t^tt«ffi^< -f ^ «r^l8-t*6«:l® 

(14) m*t£\B\&mtit<o&m*i>'Z~i'- h-rssw 

*&PB£*£ fctC^tK ±IB (1 3) \Z&m<D % {£L# 

y * *&m\L-r e *><r> = v * - * 

(15) ^n^noisI^jS^*/hSm^*iiS«^«r3»iR 
•rsSPS^r^^^tf, J:K (14) JC|Efto{g:U#^ 

[Hffioffi**RW] 

[01] *»WOJI?a«:»iJfflUT^-*-5r t3&^7?#S 

[02] *^w^3®«:^-r^mio«^;^*5^5(a 

AND *f — hOtRB&0 fc CA»S. 
[0 3] ^2<?>«/«;^*5VNri£V t ^>f^^jE^V t "7* 
* *WL& Lr{!tft5 2 A* N A N D y — F OtRifr 
0T?*>5. 

[0 4 ] *»S^ia^**^AND-OR- 
INVERT (AO I) |Siya!/^^ftft0t*)5o 
[05] &&m<0»&\Z&*)nmiStl'£OR-AND-- 
INVERT (OA I) IftiyPj'^WittBtfcS, 
[06] *&m<n&7*\Z£ 0^1fe^ixyt4AANAND 

[07] *«M(^i5r^JcJ: »?SS2fe£n*:3A;f7NORy 
- KO«tlft0r*>5. 
[08] «ittM«r«e«lt52A*NAND^h(0 

0T**>*. 

[09] RftS3o^^^^2^NAND»I^S' 



(10) 



50 



(11) 



4*Wl*Pl 1-1 7 5 2 2 
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[01 1] 0 2 IC^Lfc^2A^NANDy- Md« 

& « D *. fc: 0 f h Z> o 
[01 2] lEiVtf/^^HfiVt^^^OM^l 

[01 3] *»WlCJ:«*iBft^n*^«r*i-7B-^ 

[014] m&V x #4 + ^y>rmf&7??<»m<»fotit 
0-C*>* o 

[015] 01 4^bfc^-f^"^ ^QKMaSUB* 
jSi-0t**>6* 
[016] 2A^NANDy- h (O 7 (? hW4r^"t" 

[017] 2o«7-< 2 A*NAND^ 

hOU-TT £ h^'J^r^-f 0-C*>5. 

[018] AO I ftl^n 7 •> h«(DBrfc 
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[019] 2 0(^)7 ^ AO I fftS^D 

<D\s>(r<> h#jco0-e*>£. 

10 9 D-^O-fe jy-iJ- 

2 1, 2 2 n^*-*/W«#MWM** h (N 
FET S) 

2 3. 2 4 p^-V-^/l'«#3&* h7>^^ (PFE 
T S) 
Z0 2 5 S!^ 

4 1. 42, 45, 46, 51, 52, 55, 61, 6 

2, 6 3, 6 4. 7 1 , 7 2, 7 3 NFET 

43, 44. 47, 48, 53, 54, 56, 65, 6 

6,6 7, 68,74,75 P FET 

101 <fo$t=*-=-y b (I UN IT) 

1 0 2, 1 0 3 B5£/h»>£3.= $> h (FXU) 

1 0 4,1 0 5 *£»/J*#/S3.n y V (FPU) 

10 6 • 7T^^ 



[01] 



[02] 




Vdtf 




[07] 




24 



Vdd 



*Vl HFtT 



(12) 



4#M*Pl 1-17 




(13) 



4*M*Pl 1-17 5 





W 81 A1 « Al 81 B2 



(15) 




mi 3] 
















#—•3— K, t/WX • 



1 -1 7 S 2 2 



1301 



1302 



1303 



1304 



1307^ V_ 



1305 




YES 



.1309 



(16) 



#M¥l 1-17 5 2 2 




Z7tx ^ b*< — i/<Dtil% 



(51) Int. CI. 6 

H 0 1 L 27/088 
H 0 3 K 19/096 
19/20 



mm* 



F I 

HOI L 27/08 



1 0 2 C 



